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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform image angle 
broadening while reducing an effective aperture of a 
front lens group in an imaging lens by sequentially 
arranging a plurality of negative lenses and a positive 
meniscus lens directed at a convex surface to one 
focusing surface side from an object side at a most 
object side. 

SOLUTION: A negative first lens group G1, a diaphragm 
3 and a positive second lens group G2 are arranged. The 
group G1 has a negative G1a in which a plurality of 
negative lenses and one positive meniscus lens 
sequentially arranged in this order from the object side, 
a negative G1b in which a single negative lens and 
positive, negative cemented lenses and a G1c having 
negative and positive doublets. When a focus is moved 
from an infinity object point to a close object point, the 
single negative lens in the G1b is moved along the 
optical axis X to the object side. The positive lens made 
of an anomalous dispersion material is arranged in the 
G2, and the negative lens made of the anomalous dispersion material is arranged in the G1, and 
the chromatic aberration is well corrected without increasing an amount of change of a back 
focus in association with a temperature change. 
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IZttt^X, 

£ix^MM$:<Oft yX> ^MIKcCiffi*: itytfc 1 tfc 
OIE^-X^l- >-X$r3T$-4Sll ai yXI, ^1,^ 

b U->-Xf^ *5 J;t/4<-2r< t i> 1 *§<7XEL- 

4 .r t & «r« t -f 4 m v vx . 
[ ft^ii 2 ] mi iem^^oft u- > x^tie^^ ( i ) 

y *■ - ij is v Xt" 4 lz (d , mzm&cr) ft U > X £ t^te 

&i^x. 

0.05<f n/f lb<0.50 ( 1 ) 

f n : 7*-^^>-X-ri>P^C?f»-t-l>-maoft^>-X 

f lb : gl 1 b yXSftft^t ^JEM 
[flails ] H?ie^2 uyxw. ^^r< i: € 1 tfccO 
M^aie^^X^^^&IEl-vX^-^tftt^C ft! 

te^i i^yxg^". Tfei£#5K ( 2 ) £<ius.-f 4fti^>- 

X£^3r< ttl tJc*tri i: ar^iSt -T Z>iHT<m 1 lEtK 
CDg^l^X. 

d n/d t<-0. 000005 (2 ) 

dn/dt : i&miz «£ hM^^^t (/°C) 
[|I*3S4] buI£!S2U >-XP(;L HftlA^IIC 
I2al/ >XmH & Z/m 2b V >Xm- £ 1S?'J £ ixT =5: 
•9 . HtilE^l U>XmHXUm£m2 a P>'XSU7)-£-j£ 
« *Jgg|^J5«3.'*lEI^:i; & 4 <£ ? tcMfiJc L . mtim 2 b 
!^>"XP&^$4t;:ffio-CfftJj£-tt4C ici 7 7 

<r>'j~^>\ vfttfy 1 JRI £*E<7)a&i< vX. 
[ ff^Jl 5 ] lfrZ>4cr>o-h ^-fi-Lfr 1 lllfitS 

^»f& U- >-X 2- Mfcft tcflXSrt L T 3: 4 z\ i £ ttS i: & 

ai&ssE. 

[000 1 ] 

[ JHBOlt 4 S«*S 3 *^Bfl«iT- U 1 # * 5 iS L 
tzm^.M^(OMWkV>'Xizmi. WlZ. 2f¥fllfi£X'*v> 
A -y ? 7 * - * X £ 3Tf 4 irtill ^ > X±3 «£ 

m^zmti^<ox'$>h. 
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[0013] *«BH{i-oi d ffi^fcSiXrt: 

to-p. ±sessi tommztuz.. mzE^^-?m^cr>-r 
i'\zifr&m&&#* : 7t>zm^t*ti&. j y-t—y 

y^tt&mLtz&i&l* >X(,zH\^X . y 

co^rtWvmzmmz-t&zt&K. t.tzy 
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[0016] ^QJtiCiOJ: dSrWUfcfc^SrSixfc 
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e^k-rato-ess-i.. 

[00 17] 

[ KB £ SWrt- 4 A<0¥S J *M H H^ J: 4 fgfft U- >X 

I.12 U >'XSf**S5iJ 3r£iH£U yXlzm^X . 

ZtUzffl&&<nfl u > Xk^#raWc£b®5rr6]tt^ l tfc 

W:ffl4«ftu >-X£IE$iX7>£ffck LX%<r>mVxH 
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r> . mzm 1 1-- >-xp*3 i vmriem 2 a u > xpco-^r 

bbyXiJ 3tttl=« -5 T & m $ S Z k K J: 0 > < v 9 

[002 1 ] *^t:J:4a«lilWi. ±54L^ 
V ^-fix*^^ U V X fiEflsrt K KJft L T i Z k *r «p 

mt-tzhnx-hz. 

[0022] 

sa^i^-^x^^ixT^s (ikifcr&mMm 1 oi^> 

Xfl|fi£*^«Lr^$ilTV^) . 
[0023] i<oa*U>-X«. «i0T. Ei^*7ffl« 

ffl>Il U >-XI¥G i , IS 0 3 kl^C 0 3 

(=iE«§<X3t. ±^k Lxmmswi&n-th^y* 

iRU^XTJbS. ^Jt, HulEBl UyXgG, (5, 4Mtc 
«*»4>aatfeOft U >-Xk 1 fecoiE^ -X* X U- >X2r 
dCOHIClE^J^iX^k LTftcoSW^^^-f^^l a 
U> XPG , a . HMteOftUVXk . ^< k t 1 *1<50 
IE U > Xfc J: L^m U > X*> A.^l.gtL' > X *• * L^flc 

k LXM-commti^-rhmibuyy^G^ b . ^* 
< k i. i m^iEu>xi5j:i/n.i->x^^hm^i' > 
xzffittzmi cw>xpGi c *^^sjt e»ici^BSt* 

[0024] zco j: oiz. *mmmm<7>mi§ii->'Xiz& 
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3Rk-Ti>)<3»l'>'Xk ltfc^jE*— X**l'>' 
X£ £ flMIUcEM-* I) J: o izlfetfi Lt^ 0 > ft»«L»Sr 
««ffiffl*»fc**:*g\ lfacDjE^-XXXVyX (El 

ioi«i/>'XtiiL4 ) tcioT— sjRO&ifu & 

L 2 . L 3 ) t2i oT^*<»ti-frLrt4>n4«!Bi:^ 
htz*h. fl53E^S£'hS*rt>tf>k LcojEBA-ftSr^ 

sa^K: yx—tii-y hMizte* mi hu>xm 

Tk ^ixT&O. ^1 bl/>X8G, b 
tt^i/>XG, b f w^^ilrtcJ: ^y^-tj^yf 
z: 'ntc oXo (cfi§j&* fix ^ & cox- y x—fiisyfiff 
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[0028] $ *SlttJBre<7)tBHIlU VXt2*3V^-C 
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d n/d t<-0. 000005 ( 2 ) 

d n/ d t : fflJKC i hmtfrm<7)$Z4t < /°C ) 
[0029] .ICOJ: iCMt^'lH:,}: 0. luteal 
uyXBG, +tcERSiifc, «»#tttt;tf5X(c J: 0 



a^tttt^X^^iriiEUXXC-feV^T^t*. ± 

W^v ?y *-fix<D^l1ifabl±&%fi}<n. ffijg^ffc 

[0030] ±f£^^ (2) <a±MS\LEI4k±a*L 

[003 1 ] luie»2lx>'XSG2 l±. ttfMBI** 
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(i, maUfcJ: 9^(211 ^^D#HfiS;k$fLT^4o 
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tClPlftfeftO^-X^XU^Xj^^iWl b>-XL t 
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[0036] £fz. ^1 bl/VXSfG! b ii7^--^X 
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[0037 ] ^7t. mi cl/^XSG, c (i. SSVift^ 
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[0038] »2aU>X8G 2 a ti, WQUV 
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[0040] vl eoHMW 1 HffiiSMRU >-Xtf)*l/>X 
I^ft^gR (mm) , &V>>-X<7ytp'C"lW.&£Tf&U 

yxm<r>^.%mm d (mm) . u >-xo d mz & 



<*2, 3, 4tC±3V^tlRlt ) . 

[004 1] 
[*1 ] 



E No. 


R 


1) 


0 


a 


1 


46.86 


2.01 


1 .83430 


42.7 


2 


26.08 


6.1 1 






3 


95.63 


1.90 


1 .80400 


46.6 


4 


38.07 


3.77 






5 


-21696.15 


1.80 


1.80609 


40.9 


6 


80.23 


4.81 






7 


-82.30 


5.05 


1 .80439 


39.6 


8 


-34.28 


6.67 






9 


-445.23 


1.69 


1 .49700 


81 .5* 


10 


35.70 


12.10 






1 1 


741.58 


8.08 


1.54814 


45.8 


12 


-16.76 


2.13 


1.49700 


81.5* 


13 


-/0.68 


20.76 






14 


-29.2/ 


1.50 


1 .83480 


42.7 


15 


20.48 


6.19 


1.67270 


32.1 


16 


-40.1 / 


8.58 






17 


CO 


23.21 






18 


81.82 


6.95 


1.48749 


70.2 


IS 


-48.88 


0.47 






20 


193.48 


1.88 


1.88299 


40.7 


21 


37.07 


G.93 


1.49700 


81.5* 


22 


-97.35 


0.99 






23 


84.52 


1.90 


1.88299 


40.7 


24 


35.13 


6.33 


1.49700 


81.5* 


25 


-115.53 


0.12 






26 


36.88 


D.SO 


1.49700 


81.5* 


27 


-222J20 


o.OO 






28 


oo 


33.00 


1.60859 


46.4 


29 


oo 


13.20 


1.51680 


64.1 



r=8.28. Bf=39.71. Fno 1.44 
fn/flb = 0.09 

(2) xtl^fll* dn/dt=-0.000006l (8*^-«>U>Xl:: * tftt^SiTl'*. ) 



[ o o 4 2 ] . mm\ i \,z&»h , ^wjteism 

f " (mm) , A' 7 ^7^-^7^Bf " (mm) &£X/ 
F^W<F n o , *&i/fc:£fefr5* ( l ) fcit^frsfc 
(2) CSii**lOTSfc*t. « 1 tCT^-T i 5 
^frS (IK ( 2 ) JifctCStJaSftTU*. : : 

lEsDJfll 21/>XL, 2 , iE^mi 4 
UjE<OS 1 5 1- > X L j 5 T*& . 
[0043] tti. mt&ffll ^m5E^SU^38.4mm 

[0044] *£>fc:. 02*i*lli8iSJ3«l:t^ifi4C7 * — 



[0045] <mtmi 2 >m&M 2 tc^^jiitu- >-x^ 

i b ^Sferffcffll** ^ 1 # B <7> XXT'S) 4H5 U-yXL 5 
0 . Ilbl >'XS¥G 1 b a0ftfls«*» <b 2 # @ <7)b > X 



!(6) 003-222793 (P2003-222793A) 



> —X i]X\s >Xfr h %£ %>&X'!£Kj: -jT^Ii, 
[0046] i cvmm 2t,Z&hM®.ls > XCD4r Is > x 
i^if^R (mm) , %-\y>X^.t-W-HXl/^rV 
VXraoSJWHHD (mm) 



^r-^T^ft. 
[0047 ] 





[1 


12] 




S No. 


R 


D 






1 


42.74 


2.01 


1 .83480 


42.7 


2 


25.65 


6.24 






3 


9B.48 


1.91 


1.80400 


46.6 


4 


34.93 


4.04 






5 


1581.61 


1.80 


1.80609 


40.9 


6 


66.88 


7.53 






7 


-125.37 


4.86 


" 1.80438 


38.6 


6 


-35.38 


6.58 






g 


164.54 


1.70 


1.49700 


81.5* 


10 


2S.37 


8.S1 






1 1 


-438«.71 


8.17 


1.54814 


45.8 


1 2 


-16.22 


1.88 


1.49700 


. 81.5* 


13 


-1 15.13 


24.70 






14 


-30.38 


1.80 


1.83480 


42.7 


15 


21.80 


6.12 


1 .072 70 


32.1 


16 


-39.81 


6.77 






1 ^ 


oo 


22.00 






1c 


a 1. 10 


8.35 


1.48749 


70J2 


19 


-47.34 


0.64 






20 


165.6? 


1.90 


1.38299 


40.7 


21 


35.11 


7.13 


1.48700 


81.5* 


22 


-98.31 


1.00 






23 


89.92 


1.90 


1.38299 


40,7 


24 


36.91 


6.11 


1.49700 


81.5* 


25 


-1 23.20 


0.12 






26 


35.97 


5.71 


t. 48700 


81.5* 


27 


-721.23 


5.00 






28 


oo 


33.00 


1.80809 


46.4 


29 


oo 


13.20 


1.51680 


64.1 



f=8.33. Bf -39.72, Fno 1.44 
(DSCUflR* fn/Mb = 0.38 

(2)xClCffi5-5) dn /dt=-0.000006UIR^r^U>Xl=.*a&<#$tvTt^.) 



f " ( mm) . A' 7 ;7^-*XB f " (mm) &£Zf 
FtwKF n o . ^r^WcMS ( 1 ) fiil/Skfrrt 
(2) £«&«S:«2<ATR£*"*\ SI 2 tc^frf J: 5 K 
( 1 ) . ( 2 ) iit tOUJESiiTV^. <1<T 

U>'>OL t^5U>'XL 5 . ft OSS 7 U >'XL 7 . 
jEO^I 2U>'XL 1 2 , jEcOHI 4U>'XL 1 4 *5i 
L K *iE^0H 151/ > XL j 5 Tfc 4 . 
[0049] £.£z. ^«2^TBr3E*SftStt*38.4rnm 

[ 00 50] S^IC, EI3«i4SlBBa*5J:t^ifitC7 ^r- 



[00 5 1 ] <|lt6ffll3>5ISfiWl3^<S&a«^^Xtf0 

—XXXV yXfrbtc 0, lib i b 0%#: 

tc flffi • S: FpI ftfc iEco^ — X # * U >-X£* 6 =flr & .ST* 

[00 5 2 ] CO|litffJ3CCffi4a«^>-X^)#uVX 
i^fi^SR (mm) , #l/>'X(^WIoJ:l^^ 
>'XPb^^Pb1P1D (mm) . #U>'Xtf0d^iCi3*t 



'■ ( 7 ) 003-222793 ( P 2 0 0 3- 2 2 2 7 9 3 A) 



[00 53] 



QD No. 


n 
K 


1 


53.25 


2 


26.95 


3 


71.99 


4 


39.18 


5 


2099.74 


6 


84.48 


7 


103.98 


8 


-3/.5>4 


9 


-558.12 


10 


29.60 


11 


-335.02 


12 


-18.11 


13 


-79.17 


14 


-31.17 


15 


22.37 


16 


-34.98 


1; 


oo 


1£ 


79.98 


19 


-49.51 


20 


207.38 


21 


35.63 


22 


96.13 


23 


103.08 


24 


38.7/ 


25 


-104.45 


26 


35.85 


27 


-734.14 


28 


oo 


29 


oo 



f=8.49, Bf =39.57. Fno 1.44 
(DitfjfcS fn/Hb = 0.43 
(2)5tMGS-5 c*n /dt =-0.0000061 ( 

[00 54] Sr;b\ 5BHHW3 ^*3Jt4 , £*^ffj£ffiJIi 
f " (mm) , A' 7 ;7^-^Bf " (mm) 

Ffy/\Fno, £4>Wcftft5S; ( l ) feiVftffS 
(2) Cf^&fS&SIBOTK^-f o ms^-tXdlZ 
gkftiR (IK (2) Kfctfc:«JSSixTv*4. 

151/ XXL j 5 "C£>& . 
[00 5 5] ^S£^J3^mj3E^!jS(i:<?>38.4mm 

[00 56] SfcC ^liMRSSfci^MSfiG::? ^r- 



[«3J 

2.00 1.83460 AZJ 
a.33 

1.90 1.60400 46.6 
3.75 

1.80 1 .80509 40.9 
4.19 

4.81 1.80439 39.6 
7.00 

2.09 1.49700 81.5* 
8.78 

7.50 1.54814 45.8 

1.57 1.49700 81.5* 
23.87 

1.67 1.83480 42.7 

6.26 1.G7270 32.1 
8.16 

23.31 mnt$M) 

8.72 1.48749 70.2 
0.96 

1.90 1.88299 40.7 

7.07 1.48700 81.5* 
1.00 

1.90 1.88299 40.7 

6.08 1.49700 81.5* 
0.12 

5.90 1.49700 81.5* 
5.00 

33.00 1.608*9 46.4 

13.20 1.51680 64.1 



[0057] <siififfii4>siiftwi4 t«*a«u >'X<7) 

X „ Slal^v-XIG! a ^Sl&U^XfitBKfcSix. fi 

ix. **U::«< ltSccouxXLg ^jEU>'X 5:$ixT^ 

[00 58] iOJB*WI4tCflR-6a«W>'X^#U>X 
l^fl^gR (mm) , S-l/yX^iftSftJ:^*!^ 
✓ XHfoOffiSliaHID (mm) , #1* > XcOdJStC^tt 
& . Si^^ N fc «£ X/T >y <f& i/ C0ffl»±* 4 CTjrT Jt 5 

[0059] 
[«4] 



!( 8 ) 003-222793 ( P 2 0 0 3 - 2 2 2 7 9 3 A) 



® No. 


R 


U 




v d 


1 


4?..88 


2.00 


1.83480 


42.7 


2 


24.65 


5.31 






3 


10 /.63 


1.90 


1.80400 


46.6 


4 


38.17 


303 






5 


21S.66 


1.80 


1.80099 


35.0 


6 


88.38 


253 






7 


-21i>.81 


1.80 


1.80609 


40.9 


8 


120.99 


3.B0 






B 


-190.99 


5.33 


1.80439 


39.6 


10 


-33.87 


5.61 






11 


-1228.83 


1.70 


1.49700 


81.5* 


12 


27.9?. 


n!oo 






13 


175.03 


7.95 


1.540/2 


47.2 


14 


16.0/ 


1.50 


1.49700 


81.5* 


16 


-111-25 


28.71 






16 


32.69 


1.44 


1.834 SO 


42.7 


17 


23.54 


4.81 


1.66680 


33.0 


18 


35.9/ 


4.69 






19 


oo 


32.67 






20 


73.81 


7.40 


1.48749 


70.2 


21 


44.44 


0.17 






22 


900.77 


1.30 


1 .88299 


40.7 


23 


31.11 


7.60 


1.49700 


81.5* 


24 


-111.57 


0.95 






25 


90.56 


1.30 


1.882B9 


40.7 


26 


41.82 


5.75 


1.49700 


81.5* 


27 


-138.61 


0.12 






28 


37.28 


6.03 


1.48700 


81.5* 


29 


-154.08 


5.00 






30 


oo 


33.00 


1.60859 


46.4 


31 


oo 


13.2 


1.51680 


64.1 



f=8.79. Bf=39.22. Fno 1.44 
(DjtlCflt* fn/f1b = 0.29 

(2) SCUIfii-S dn /dt =-0.0000061 (1ft Si r*U>Xt= • j6<tt**rCV*. ) 



[0060] Ken . mtm4 iz&ii& . ±&coMj}.mm 

f ' (mm) . y*r — JjXBf '(mm) fcit*" 

FtVA'F no. %hmz$kVi-3t ( 1 ) &£T/*kft& 

(2) ^hm^^AcrrrmzTfcr. mAizm-tkoiz 

[ 0 0 6 1 3 £tz. Olij3E^5SJf5i£</>36.6mm 
T J> 0 l-: > X cony;*? bltZm&Zt &X" £ h . 
[00 6 2] $£>te. H5{i^R8iS*5«J;t.» r SJ£lC7=r — 

tm 4 Wit U >• XtiRlRS (> <?) fc £ V "> 



[00 63] =5rfc. *»fl«l->-XtLt(i. ±IE 

5 oftn . a * coWL&mmzmm^mx'ii & . 

[0064] 

UBRtko* u >xt tgi&mmizawzfawzmmE* 

X V > XiZ comizW&l-t h X 'j izffi &L LX v * & 
J: o T — M*5 0 a i ia , iJctc1S»«t<oft uyXCioT 

[0065 ] d^SHRW-^Xti. #SPlil%**^ 
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tto j >i--y 7t-t&ztx\ mm?) 

mtfffi^btcK). K&axh tmrntm. ttz. y* 
-ii ^ o uttc. mww^^mz^j: r> mm 
tmtfmt l. y * -ij isyf'izft^: ? mft^m* #m 

-?Z>Zti3^%zttcZ>. 

[0 0 6 6} ifc. I2WyXSG 2 4H3^< t ^ 1 
7yz-fiX<0%ci\:Z mk-T hZt **T * & . i&& 

S-ftcff o^ v 9 y * -A y-.co^kEiZzkZ <-th z t 

[02 ] teRg^feit'^jfi^^^-^^.traSLst^W 



ims] msa&a^s.mzy^-^xmm. L?zm$<r> 
mmm2iz&tf&mw.£ mmwrn. *MyRit. fix 

^5Sfi?ij 3 1= ts ( -t & mum < KRffinx^ . ^ *nm . x -f X 

[ H 5 ] #SK»*J J: tfSSK? * -#*B3S Ltz*$r£co 

[^-f-^BJ] 

Ri ~-R 3 2 

X 
1 

2 3fe#»3fc3** 
3 



ls>X 



[01 ] 




(tLO) )03-222793 (P2003-222793A) 



[02] 



asms 



-0.1 0.1 



S 2 



-0.1 0.1 




-0.1 ai 




-0D5 
3 -7E8GmO 



-0.05 0.05 



-005 
3 ^l8«<mm> 



-SX 5* -0.05 OOS 



[03] 



aims 



-ai o.i 

SElKgCrrrO 
F/1.4X 



-ai ai 

3BlK»<nm> 




-0.1 0.1 



-0.05 0.05 
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[04] 



F/1>U 



-ai 0.1 

9®E«(rm0 




♦0.1 0.1 



-5* 5* 



-are aos 









-c 


.05 



3 "? IRS (nrrO 



-at o.i 

9fiK3(rm0 



-ai 0.1 




I 



=23 



-0.05 0.05 



-a.05 

3 •'Ee (rrm) 



[15] 



-0.1 ai 



-ai ai 

9 B£ lEfi(mm) 




-ai ai 




-o.i ai 

9 A IS g(rm0 



-5* 5* 



0 


.05 




-0 


.05 



3 -7lR2£<nm) 



-0.05 0 05 



r 



4- 



-0LO5 
3 -?IK* (rrni) 



-0.05 0.05 



F*-A<##) 2H087 



KA03 LA03 MA07 NA02 NA08 

NA09 NA14 PA11 PA16 PB15 

QA02 QA07 QA17 QA22 QA26 

QA34 QA41 QA46 RA32 RA41 
RA43 UA06 
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